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Intumescent Body 



The invention relates to an intumescent body as defined by 
5 the preamble of claim 1 as well as a use as defined in claim 
17. 

The invention generally relates to the area of flame retard- 
ing, intumescent materials or masses. Flame retarding, intu- 

10 mescent masses are, among others, synthetic resins provided 
with a foaming agent and a flame retarding agent or aqueous 
synthetic resin dispersions which create a carbon foam when 
heat is applied. The synthetic resin is primarily used as 
carbon donor. The carbon foam has a 10 to 100-fold volume in 

15 comparison to the original thickness of the coating mass. Due 
to its very low heat conducting capacity, the foam protects a 
material which is coated with it from the effects of flames. 

DE 197 51 434 Al describes an intumescent body of this type. 

20 The body is made from a non-intumescent polymer material pro- 
viding the form of the body, a synthetic material for exam- 
ple, and an intumescent coating mass applied to the polymer 
material. Due to its lack of sufficient transparency, the 
known coating mass is not particularly suitable for the coat- 

25 ing of printed textiles. 

From DE 38 01 4 65 Al a method is known for the making of 
polyurethane masses equipped with flame retardant. Halogen 
and/or heavy metal compounds are not added since these gener- 
30 ate gases during a fire which are injurious to health. 
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DE 40 41 470 Al describes an intumescent textile for which a 
layer of a grainy intumescent agent is provided between two 
textile areas which are connected together. 

5 From DE 43 43 668 Al, an intumescent, flame retarding coating 
mass is known to which is added, among others, ammonium poly- 
phosphate as flame retarding agent. Furthermore, the coating 
mass contains melamine as the foaming agent. Due to its lack 
of transparency, the known coating mass is not suitable for 
10 coating printed textiles. 

DE 196 08 612 C2 discloses a flame retarding, intumescent 
coating mass which contains epoxy resin as synthetic resin. 
The coating mass contains solvents; up to 65 weight % can be 
15 added as fillers. This coating mass is also not suitable for 
coating textiles. 

To ensure sufficient effectiveness, intumescent coating 
masses must be applied in a sufficiently thick layer to the 

20 body to be protected. This increases the weight of the body. 
Such an increase in weight is undesirable particularly for 
bodies used in the aviation industry or for textiles. Regard- 
less of this, the manufacturing of conventional, intumescent 
coating masses requires the provision and processing of a 

25 plurality of different components. This increases manufactur- 
ing expense which is undesirable. Finally, conventional, in- 
tumescent coating masses have none or only slight transpar- 
ency. This places significant restrictions on the surface de- 
sign of bodies to be coated with intumescent masses. 



The object of the invention is to remove the disadvantages 
according to the state of technology. In particular an intu- 
mescent system is to be specified which has as low a weight 
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as possible and furthermore is simple and inexpensive to 
make. In addition, a coating mass of the intumescent system 
is to have as high a degree of transparency as possible so 
that for example an imprint provided on a surface of the body 
is not adversely affected. 

This object is solved by the features of claims 1 and 17. 
Useful embodiments result from the features of claims 2 to 16 
and 18 to 34. 

According to the invention, it is provided that, together 
with the coating mass, the polymer material provides an intu- 
mescent system with which the polymer material generates a 
carbon-donor component. - Contrary to the state of technol- 
ogy, the components of the intumescent system are no longer 
exclusively contained in a substance or a mass with intumes- 
cent properties. An essential share of the carbon necessary 
for the flame retarding effect according to the intumescence 
principle is provided by the polymer material coated with the 
coating mass. Due to this, the separate addition of a carbon- 
donor component to the coating mass is not necessary. Such a 
coating mass without carbon-donor component can be made with 
excellent transparency. To achieve an intumescent effect, the 
coating mass must only be applied with a thin layer. The 
polymer material coated with the coating mass is particularly 
light in weight. It is particularly suitable for the manufac- 
turing of textiles, components for automotive vehicles, air- 
craft, ships, etc. . 

According to an advantageous embodiment, the polymer material 
has a carbon content of > 20 weight %. Such polymer materials 
are particularly suitable as part of the intumescent system. 
The polymer material can provide a share of at least 20 
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weight % of the carbon in the intumescent system. However, it 
is useful that the polymer material provides a higher share 
of carbon, preferably at least 30 weight % and particularly 
preferably at least 40 weight %. The coating mass also con- 
, tains carbon and is also to this extent a carbon donor. How- 
ever, an essential share of carbon in the intumescent system 
is provided by the polymer material. The amount of carbon 
provided by the polymer material can be determined by examxn- 
ing a foam which was created after flame treatment to deter- 
) mine its carbon content. When the amount of carbon provided 
by the coating mass is deducted from the determined carbon 
content, the amount of carbon supplied by the polymer mate- 
rial is obtained. 

5 It has been shown that in particular such polymer materials 
are suitable as part of the intumescent system provided by 
the invention which have a difference A T between a melting 
point temperature T s and a crystallization temperature T c of 
the polymer material > 40 K. According to an embodiment, the 
0 difference A T is in the range of 40 to 80 K, preferably in 
the range of 45 to 75 K, particularly preferably in the range 
of 50 or 55 to 70 K. The crystallization temperature T c is 
usefully < 200 °C, preferably < 190 °C. Further, it has been 
shown to be useful to select the polymer material so that the 
25 melting temperature T s is in the range of 50 »C to 400 °C or 
a decomposition temperature in the range of 100 °C to 500 C. 
It has been shown that polymer materials with the aforemen- 
tioned physical properties are particularly well suited as 
carbon-donor components in the intumescent system as provxded 
30 by the invention. It has been observed, particularly with 

such polymer materials, that the coating mass penetrates the 
interior of the polymer material during a fire and flame- 
extinguishing foam is created with the aid of the polymer ma- 
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terial. Experiments have shown that polymer materials, which 
have a difference A T of significantly less than 40 K between 
their melting temperature T s and their crystallization tem- 
perature T c , are less suitable as components for the intumes- 
cent system. - The polymer material can be selected from the 
following group: polyester, polyamide, polyacrylat, polyure- 
thane, polyacrylnitril , aramids and derivatives of the afore- 
mentioned polymers . 

in accordance with a further embodiment, the intumescent sys- 
tem is a halogen-free and/or heavy metal-free system. Such a 
system does not develop gases during a fire which are par- 
ticularly injurious to health. 

Conventional coating masses can always be used as coating 
mass, wherein, however, the separate addition of a carbon- 
donor component can be omitted. The coating mass advanta- 
geously contains a flame retarding agent. A coating mass with 
the following composition has been shown to be particularly 
suitable for the intumescent system provided by the inven- 
tion : 

25 to 95 weight. % of an aqueous dispersion containing polyu- 
rethane or polyacrylat, 

0.5 to 10 weight % of an isocyanate or a melamine-f ormalde- 
hyde and 

3 to 15 volume % of a flame retarding agent. 

In the hardened state, the suggested coating mass has an ex- 
cellent transparency. The coating mass is particularly suit- 
able to the waterproofing or coating of textiles made of syn- 
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thetic organic fibers. The optical appearance of the textile 
or an imprint on same is in no way adversely affected by the 
coating mass provided by the invention. On the contrary, an 
excellent brilliance is created which allows the color of the 
5 textile or an imprint on same to appear even more attractive. 

The synthetic organic fibers which make up the textile serve 
in this case as carbon donors in the intumescent system. Con- 
trary to the state of technology, a component providing the 

10 carbon donor in the coating mass can be omitted. According to 
this invention, the coating mass is formed so that it gener- 
ates an intumescent textile in combination with synthetic or- 
ganic fibers. In comparison to the state of technology, this 
drastically reduces the grams per square meter weight of the 

15 textile. Together with the synthetic organic fibers, the 

coating mass has an excellent flame retarding effect. It is 
particularly suitable for coating textiles such as curtains, 
tarpaulins, sunshades, tents, awnings, pieces of clothing and 
similar . 

20 

The generation of a flame retarding carbon foam is particu- 
larly due to the addition of the isocyanate or melamine- 
formaldehyde acting as the cross-linking agent. When thermo- 
plastic organic fibers are used, further cross-linking is 
25 achieved when the fibers are softened under the effects of 
the heat. According to the current state of knowledge, this 
makes an essential contribution to the generation of a stable 
carbon foam. 

30 According to an advantageous embodiment, the flame retarding 
agent is an acid donor, in particular an ammonium polyphos- 
phate. In addition, 0.1 to 1.0 weight % of an agent can be 
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contained for deaerating. This can further improve the trans- 
parency of the coating created by the coating mass. 

in addition, 0.1 to 1.5 weight % of an insecticide and/or a 
bactericide can also be included. This increases the life of 
the textile. 

The polymer material can be in the form of fibers or woven 
cloth or knitted fabric made thereof. Apart from this, other 
bodies which create a form from the polymer material can also 
be made. This can be, for example, the interior coverings in- 
side of motor vehicles, aircraft or ships, the housing of 
electronic or electro-technical devices, the components from 
building construction, for example, ventilation tubes, window 
frames, cable ducts or similar, components of furniture, 
etc . - 

In further accordance to the invention, a non-intumescent 
polymer material which provides the form of a body is used as 
carbon-donor component of an intumescent system. The phrase 
"a polymer material which provides the form of a body" is 
used to mean a polymer material which is present in solid 
form and is suitable for use as a substrate for the coating 
with a coating mass. The polymer material can be fibers, 
woven cloth, knitted fabric or parts. 

According to an advantageous embodiment, further components 
of the intumescent system can be contained in a coating mass 
applied to the polymer material. The intumescent system sug- 
gested by the invention thus consists of at least two differ- 
ent substances of which one is the polymer material and the 
other is the coating mass. 
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Due to the advantageous embodiment of the use, reference is 
made to the aforementioned features which also apply accord- 
ingly to the use. 

Examples will now be used to describe the invention in more 
detail based on the drawings. The figures are listed below: 

Fig. 1 a thermal analysis of the heating up of a blue tex- 
tile, 

Fig. 2 a thermal analysis of the cooling off of the blue 
textile, 

Fig. 3 a thermal analysis of the heating up of a green 
textile and 

Fig. 4 a thermal analysis of the cooling off of the green 
textile . 

The results shown in Fig. 1 to 4 are the results of a dynamic 
thermal analysis according to the procedure of "Differential 
Scanning Calorimetry" (DSC). The thermal analyses were per- 
formed using the following temperature program: 



Rate of heat up: 
Starting temperature: 
Maximum temperature: 
Holding time at maximum temperature: 3 min 



10 °C/min 
25 °C 
300 °C 



The green textile weighed 5.41 mg. The blue textile weighed 
4.5 mg. Both the blue and the green textile are textiles 
which were made from polyester fibers. The polyester fibers 
were not been coated with a coating mass. The examined poly- 
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ester fibers are polyester fibers with a different composi- 
tion. 

Fig. 1 shows that the polyester fiber labeled as blue textile 
has a melting temperature T s of approximately 257 °C. As Fig. 
2 shows, the crystallization temperature T c is approximately 
215 °C. A difference A T between the melting temperature T s 
and the crystallization temperature T c is in this case ap- 
proximately 42 °C. 

As shown in Fig. 3 and 4 , the polymer material labeled as 
green textile has a melting temperature T s of 254 °C and a 
crystallization temperature of only 187 °C. Here the differ- 
ence A T between the melting temperature T s and the crystal- 
lization temperature T c is 67 °C. 

During further experiments, the polymer materials labeled as 
green and blue textile were coated with coating masses of the 
following compositions: 



Coating mass A (= basic mass) 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


80 


Polyurethane 


Impranil 
DLS 


Bayer AG 


Binding 
agent 


20 


Water 








0.5 


Polysiloxane 


Agitan 256 


Milnzing 
Chemie GmbH 


Def oaming 
agent 


1.5 


Polyurethane 


Taf igel 
PUR 61 


Munzing 
Chemie GmbH 


Thickener 
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The aforementioned mass forms a basic mass which is used to 
produce intumescent coating masses. Additional components can 
be added to the basic mass, for example fungicides and simi- 
lar. 1 g Chinone AF of the company Bode Chemie Hamburg can be 
added, for example, as fungicide to the basic mass. 

Coating mass B 



Weight in 
g 


Chemical Com- 
position 


Brand Name 


Supplier 


Purpose ! 


100 


Basic mass 








6 


Ammonium 
polyphosphate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


Coating mass 


; C 




Weight in 
g 


Chemical Com- 
position 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 








6 


Ammonium 
polyphosphate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


2 


Isocyanate 


Desmodur DA 


Bayer AG 


Cross- 
linking 
agent 


Coating mas 


s D 




Weight in 

g 


Chemical Com- 
position 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 








6 


Ammonium 
polyphosphate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 
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15 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 


Isocyanate i 


Desmodur DA 


Bayer AG 


Cross- 
linking 
agent 


Coating mass 


3 E 


Weight in 

g 


Chemical Com- 
position 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 








D 


Ammonium 
polyphosphate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


1 ^ 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 


Isocyanate 


Desmodur DA 


Bayer AG 


Cross- 
linking 
agent 


20 


Penta- 
erythrite 




CSC Jackie 
Chemie GmbH 


Carbon do- 
nor 



5 Coating masses A to E were applied to both the blue and the 
green textile in an amount of 85 g/m 2 , namely using an air 
knife at a speed of 8 m/min. For drying and fixation, the 
textile covered with the coating mass was treated thermally 
as follows : 

10 

Heating up to 100 °C, holding time of 2 min, 
Heating up to 130 °C, holding time of 1 min, 
Heating up to 150 °C, holding time of 1 min. 

15 The thus coated polymer materials were then subjected to a 

flame test in accordance with the standard DIN 4102-B2 which 
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is valid in Germany. The following parameters were used for 
this : 



Gas : 

Exhaust speed: 
Flame height: 
Distance textile/flame: 
Flaming time: 



Propane 
0.7 m/s 
20 mm 
16 mm 
15 s 



Using coating masses A to E according to the aforementioned 
tables during the flame test according to DIN 4102-B2, the 
results shown in the following table were obtained for the 
green textile: 



Material 






Flame 


Edge Test 
Lengthwise Direc- 
tion *) 


Edc 
(Crossv 

t: 


je Te 
jise 
Lon * 


:st 
Dire 
) 


;c- 


Recipe no. 


A 


B 


C 


D 


E 


A 


B 


C 


D 


E 


Reaches the measur- 
ing mark 1) 


15 


17 


./. 


-/- 


./. 


17 


18 


./. 


./. 


./. 


Self -extinguishing 
of the flames, end 
of the afterburning 


42 


35 


14 


12 


12 


38 


33 


10 


10 


12 



ment 

./. No occurrence of the event 

It is shown that, already with coating mass C, the green tex- 
tile fulfills the criteria of the flame test according to the 
standard DIN 4102-B2. The coating mass C contains no addition 
of a carbon donor. The results of the experiment clearly show 
that, corresponding to the invention's teaching, in particu- 
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lar a carbon donor in the coating mass can be omitted when a 
suitable polymer material is used to make the intumescent 
system. 

The following tables list the results which were obtained 
with the green and blue textiles coated with coating mass C 
during the fire protection test according to DIN 4102-B1: 



10 



Experiment Parameter 


Textile, Blue *) 


Textile, Green *) 


Reaches measuring mark 
1/edge test, lengthwise 
direction 


13 


./. 


Reaches measuring mark 
1/edge test, crosswise 
direction 


17 


./- 


End of the afterburn- 
ing/edge test, lengthwise 
direction 


60 


14 


End of the afterburn- 
ing/edge test, crosswise 
direction 


45 


10 


"r^Time specified in seconds starting at beginning or ^lii 
ment 

./. No occurrence of the event 

In a further experiment, a further polymer material was exam- 



15 



per square meter weight of 60 g/m 2 . 

Under the aforementioned coating conditions, the polyamide 
woven cloth was coated with the coating masses Al to El^ de- 
scribed in the following tables in the amount of 85 g/m 2 . 



20 



Coating mass Al (= basic mass 1) 
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Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


80 


Polyurethane 


Impranil 
DLF 


Bayer AG 


Binding 
agent 


20 


Water 








0.5 


Polysiloxane 


Agitan 256 


Munzing 
Chemie GmbH 


Def oaming 
agent 


1.5 


Polyurethane 


Taf igel 
PUR 61 


Munzing 
Chemie GmbH 


Thickener 



The aforementioned mass forms a basic mass 1 which is used to 
make intumescent coating masses. Additional components can be 
added to the basic mass, for example fungicides and similar. 
1 g quinone AF of the company Bode Chemie Hamburg can be 
added, for example, as fungicide to the basic mass. 



Coating mass Bl 



10 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 








6 


Ammonium 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


Coating mass 


CI 




Weight in g 


Chemical 
Compo s i t i on 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 1 








6 


Ammonium 


Exolit AP 


Clariant 


Acid donor 
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polyphos- 
phate 


462 


Chemie j 




2 


Isocyanate 


Desmodur DA 


Bayer AG 


Cross- 
linking 
agent 



Coating mass Dl 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 1 








6 


Ammonium 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


15 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 


Isocyanate 


Desmodur DA 


Bayer AG 


Cross- 
linking 
agent 



5 Coating mass El 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 1 








6 


Ammonrum 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


15 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 

• 


Isocyanate 


Desmodur DA 


Bayer AG 


Cross- 
linking 
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agent 


20 


Penta- 
erythrite 




CSC Jackie 
Chemie GmbH 


Carbon do- 
nor 



Under the afore-described conditions, the polyamide woven 
cloth which was coated with the coating masses Al to El was 
subjected to a flame test according to DIN 4102-B2. During 
this test, the results shown in the following table were ob- 
tained: 



Material 



Flame 



Recipe no. 



Reaches the measur- 
ing mark 1) 



Self -extinguishing 
of the flames, end 
of the afterburning 



Edge Test 
Lengthwise Direc- 
tion *) 
CI 



Al 



12 



33 



Bl 



15 



37 



./ 



12 



Dl 



/ 



10 



El 



/ 



Edge Test 
(Crosswise Direc- 
tion *) 



Al 



10 



17 



38 



Bl 



18 



33 



CI 



./ 



Dl 



12 



El 



./ 



10 



*) Time specified in seconds starting at beginning of experi- 
ment 

10 ./.No occurrence of the event 

The results clearly show that polyamide is also suitable as 
polymer material to make the intumescent system provided by 
the invention. Also when polyamide is used, it is sufficient 
15 to coat the polymer material with the coating mass CI to ob- 
tain a sufficient intumescent effect. In particular, an addi- 
tion of foaming agent and carbon-donor in the coating mass 
can be omitted. 
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In a further experiment, a woven cloth made of polyacrylat 
super-absorber fiber "Oasis type 102" with a grams per square 
meter weight of 90 g/m 2 was used as the polymer material. 
This woven cloth was coated under the aforementioned condi- 
tions with coating masses A2 to E2 described in the following 
tables in an amount of 65 g/m 2 : 



Coating mass A2 (= basic mass 2) 



10 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


100 


Polyur ethane 


Impranil 
ELH 


Bayer AG 


Binding 
agent 



The aforementioned mass forms a basic mass 2 which is used to 
make intumescent coating masses. Additional components, such 
as fungicide and similar, can be added to the basic mass 2. 



15 Coating mass B2 



Weight in g 


Chemical 
Composition 


Brand 


Name 


Supplier 


Purpose 


100 


Basic mass 2 








6 


Ammonium 
polyphos- 
phate 


Exolit 
462 


AP 


Clariant 
Chemie 


Acid donor 


Coating mass 


, C2 




Weight in g 


Chemical 
Composition 


Brand 


Name 


Supplier 


Purpose 


100 


Basic mass 2 
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6 


Ammonium 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


2 


Isocyanate 


Additive Z 


Bayer AG 


Cross- 
linking 
agent 



Coating mass D2 



Weight in g 


Chemical 
Composition 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 2 








6 


Ammonium 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


15 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 


Isocyanate 


Additive Z 


Bayer AG 


Cross- 
linking 
agent 



5 Coating mass E2 



Weight in g 


Chemical 
Compo s i t i on 


Brand Name 


Supplier 


Purpose 


100 


Basic mass 2 








6 


Ammonium 
polyphos- 
phate 


Exolit AP 
462 


Clariant 
Chemie 


Acid donor 


15 


Melamine 




CSC Jackie 
Chemie GmbH 


Foaming 
agent 


2 


Isocyanate 


Additive Z 


Bayer AG 


Cross- 
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linking 
agent 


20 


Penta- 
erythrite 




CSC Jackie 
Chemie GmbH 


Carbon do- 
nor 



The samples made from polyacrylat super-absorber fiber "Oasis 
type 102" covered with the coating masses A2 to E2 were in 
turn subjected to the flame test according to DIN 4102-B2. 
The results obtained thereof are listed in the following ta- 
ble: 



Material 






Flame 


Edge Test 
Lengthwise Direc- 
tion *) 


Edge Test 
(Crosswise Dire 
tion *) 


!C~ 


Recipe no . 


A2 


B2 


C2 


D2 


E2 


A2 


B2 


C2 


D2 


E2 


Reaches the measur- 
ing mark 1) 


17 


16 


-/• 


-/. 


./. 


16 


16 


./. 


./. 


./. 


Self -extinguishing 
of the flames, end 
of the afterburning 


44 


39 


6 


7 


6 


35 


34 


8 


7 


7 



10 



ment 

. /. No occurrence of the event 



The results show that polyacrylat super-absorber fiber "Oasis 
type 102" is also a suitable polymer material which can be 
combined into a intumescent system with a simply composed 
15 coating mass C2 . Also when this polymer material is used, it 
is not necessary to add a carbon-donor to the coating mass. 

The coating masses C, CI, and C2 have excellent transparency. 
An imprint applied to the textile appears brilliant and is 
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visible without any adverse effects. This even applies to an 
imprint which is visible on both sides of the textile. The 
textile has a grams per square meter weight of less than 300 
g/m 2 . When heat or flames are applied, the material foams and 
5 creates a carbon foam which suppresses further flame develop- 
ment . 

Since the suggested intumescent textile uses the material 
which provides the textile itself as carbon donor for the 
10 making of a carbon foam when flames are applied, a signifi- 
cant reduction of the grams per square meter weight can be 
achieved. The intumescent features are nevertheless excel- 
lent . 
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